A sample of the LAMOST spectra of the early type M0-M3 dwarfs is compared with the Kepler observations. It is found that M dwarfs with strong chromospheric emission in H α have large flare activity in general.
Introduction
Solar and stellar flares are explosive events because of the sudden release of a large amount of energy in a short time interval. The occurrences of solar flares and the related coronal mass ejection events are topics of great interest and have been subject to intensive efforts of monitoring observations in different wavelengths.
In the case of the stellar flares, the study of their physical characteristics and time evolution is, however, hampered by limitation in time coverage and sample size intrinsic to ground-based observations. These constraints have been partially elevated by the dedicated space-based monitoring observations provided by the Kepler satellite (Borucki et al., 2010) . In addition to the search of exoplanets from the un-interrupted measurements of the light curves of 150,000 stars in white light between 4300Å -8900Å, a wealth of data on variable stars and stellar flares has been archived for public use. The round-the-clock monitoring of a large number of stars over a time interval of nearly 4 years overcomes the difficulties encountered by ground-based observations suffered from frequent interruptions in the long-term time-series photometric measurements. This point has been dramatically exemplified by the discovery of superflares of solar-like stars by Maehara et al. (2012) and the analysis of the flare activity of a number of A-F stars by Balona (2012) .
Because of the strong magnetic activity associated with their convective envelopes, the M dwarfs (dM stars) are known to have frequent flares, especially in the case of the late-type stars (i.e., M3 -M9) according to Hilton (2011) . UV Ceti-type flares have been well-documented even though whether the generation -4 -mechanism is similar to that of solar flares is still uncertain (Moffett, 1974; Dal and Evren, 2012) . Because the evolution of the M dwarfs are closely relevant to the dM stars interesting issue of exoplanetary habitability (Tarter et al., 2007) , it is therefore interesting to investigate their flare phenomena. The Kepler data are ideal for this purpose. Hawley et al. (2014) and Davenport et al. (2014 Davenport et al. ( , 2015 have examined the flare activity (or inactivity) of a few dM stars including GJ 1243, GJ 1245AB, GJ 4083 (inactive), GJ 4099 (inactive), at short (1-min) cadence in the Kepler data.
These works showed that, as in the case of the solar flares, the dM stars flares can be generally classified into two types, namely, the simple ones characterized by a single peak, and the complex ones with multiple peaks. The time evolution of the single-peak events can be further divided into three phases: the impulsive rise, impulsive decay, and gradual decay. This behavior is typical of solar flares which are generated by the conversion of magnetic energy stored in the active regions to plasma kinetic energy. This also means that the flare activity of dM stars could be correlated with the level of chromospheric emission (Silvestri et al., 2005) . It is therefore important to examine whether the dM stars with high H α emission brightness can also produce strong flare activity. The observational program of the Large Sky Area Multi-Object Fibre Spectroscopic Telescope (LAMOST) has targeted a large number of dM stars with 1800 mid-resolution spectra released in DR1 (Guo et al., 2015) . Of these, 54 with good quality LAMOST spectra are in the Kepler field. These LAMOST spectra thus provide an excellent opportunity to study the nature of the dM flares by combining them with the Kepler light curves.
-5 -In this paper, we first introduce in Section 2 the LAMOST spectra of high quality with counterparts in the Kepler observations. Section 3 provides information on the flare activity of dM stars in the Kepler field with high-quality LAMOST spectra. A comparison of the Kepler and LAMOST results are given in Section 4.
A summary and discussion are included in Section 5.
The LAMOST spectra
The LAMOST telescope is a quasi-meridian reflecting Schmidt telescope with an effective aperture of 4 m and a field of view of 5 degrees in diameter. It was designed to carry out spectral survey for northern sky stars, galaxies and QSOs, which can reach to -10 degrees declination (Cui et al. 2012) . The field of view of LAMOST varies with sky pointing and is in average 5 degree in which 4000 fibers are applied to collect target light simultaneously feeding to 16 spectrographs. The spectral resolution is R=1800 over the entire wavelength range of 3690 -9100Å .
Two 4Kx4K CCD camera are used in the spectrograph, one for the blue range of 3690 -5900Å and the other for the red range of 5700 -9100Å . A one-year pilot survey was performed from October 2011 to June 2012, to be followed by a five-year regular survey started in September 2012. The scientific focus of the regular survey is mainly on Milky Way stars covering the magnitude range from 9 -17.8 mag in the r band .
In the first LAMOST data release (DR1; Luo et al. 2015) , the spectra of 93619 different dM stars have been obtained. Out of 110321 M dwarf spectra, 7179 indicated that the dM stars are magnetically active according to the measurements -6 -of the H α emission (Guo et al., 2015) . A subset has been further found to display variable H α emission as indicated by observations made at different epochs. The corresponding data set in subsequent DR3 provides even more dM spectra. We have matched the LAMOST dM stars targets with those with Kepler light curves, 54 can be identified. Table 1 Table 1 .) Figure 1 shows examples of the LAMOST spectra of dM stars with varying degrees of H α emission. KID 5791720 displays strong H α line emission at 6562.8
A indicating significant level of stellar activity. It is followed by KID 8507979 and KID 11495571. KID 6286466 has no significant H α emission. Note that significant levels of H β (4861Å) and H γ (4341Å) emission can be seen in the spectra of KID 5791720 and KID 850979 but not the other two. In fact, few spectra in this sample exhibit H β and H γ emission because of low signal noise ratio, these two emission line are located in the blue arm of LAMOST spectrograph, which has have lower throughput than red arm especially for red stars such as M type.
In order to examine the magnetic activity of different dM stars from their H α emission, we compute the total flux of the line emission in terms of the equivalent width (EW) corresponding to the case of the line absorption profile. In this terminology, the emission EW (H α ) has positive value and the absorption EW (H α ) has negative value. Following the computational method of Yi et al. (2014) , the EW value can be defined as,
where F Table 1 ). It can be seen that the EW distribution is not symmetrical around EW = 0. Instead, it is characterized by an excess of EW (H α ) > 0. Some of them have values EW (H α ) > 1 with KID 5791720 displaying the largest EW of 4.5. We have further examined the time-series spectra of those dM stars with EW (H α ) > 1 and found the indication of time variability in some of them which in turn suggests the possibility of flare activity. Another way to evaluate the level of magnetic activity of stars is to calculate the S-index dealing with the strength of the chromospheric Ca II H and K emission lines at 3934Å and 3969Å (Zhao 2011) . Figure 3 shows the scatter plot of EW (H α ) vs. the S-indices. In the figure, we picked out those spectra with signal noise ratio (SNR) > 6 in g band from these 54 dM stars.
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In the next Section, we will examine the flare effect in the Kepler light curves.
Kepler light curves
For the study of the random process of sudden energy release over a short time scale ( Table 1 ). curves produced by star spots. To quantify the brightness variation caused by the flare events, the following procedure is applied (Wu et al., 2015) . That is, we first calculate the median flux < F > of a light curve over a number of periods and then generate the residuals at successive data points by computing ∆F = F − < F >.
The magnitude of the brightness variation is normalized to < F >. Table 1 ). While the average value is k = 1.30 ± 0.14, the variance is significant. This effect is similar to the variation of the power-law index of the FFDs of solar-type stars (Wu et at., 2015) . In the following section we will examine the correlations among individual parameters associated with the flare phenomena of dM stars.
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Comparison
The magnetic activity of a star could be related to the strength of the dynamo mechanism which in turn could be coupled to the stellar rotation itself Basri 2007, 2008; Engle and Guinan, 2011) . It is therefore interesting to examine the relationship between the rotation periods (P) as determined from the periodicities of the light curves and the corresponding flare activities. Within the context of the present study, we show the results of the dM stars listed in Table 1 . for EW <1.
In Figure 10 .b we can find a probable trend for the power law index value to be proportional to EW, namely, dM stars with larger EW (and hence larger flare -26 - 
Summary and Discussions

